Respiratory syncytial virus (RSV) attachment (G) protein mediates virus binding to cells and is a target for human neutralising antibodies. Understanding its evolutionary patterns is relevant to design of vaccines or antiviral therapy. RSV group B genotype BA, characterised by a sixty-nucleotide duplication, was first detected in 1999 in Buenos Aires, Argentina, and has since been spread and become the globally dominant RSV B genotype. BA viruses were first detected in Kilifi, coastal Kenya in 2003 and soon achieved high prevalence, replacing all other RSV-B genotypes. We present in detail, evolutionary patterns of the genotype BA G protein from \>600 BA viruses obtained during twelve successive RSV epidemics in Kilifi. Phylogenetic analyses revealed extensive diversification of the BA genotype viruses into multiple genetically distinct variants (∼58), some of which persisted locally across sequential epidemics while others were re-introductions into the community. The most recent common ancestor dated back to 1990, and the mean evolutionary rate over their G ectodomain region was 6.51×10^−4^ substitutions/site/year (95 per cent CI 5.65--7.42×10^−4^). Demographic analysis demonstrated two main phases: an early rapid expansion and subsequent seasonal fluctuations of BA populations. Putative positive selection was detected in six codon sites, all located in the second hyper-variable G protein region. Nucleotide substitutions introducing alternative termination codons were observed resulting in up to five different protein lengths. Two potential N-glycosylation sites were conserved in 89.3 per cent sampled viruses while eight other sites were detected in a small proportion of the viruses. Further, four codons tended to revert to previous states over successive epidemics, an indication of adaptive mechanism for immune evasion. These results provide insights into the local genotype BA viral evolutionary dynamics and highlight the importance of continuous molecular surveillance to inform on changes in proteins that may be important to vaccine design.
